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(54) OBJECT RECOGNIZING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly sensitive object recognizing apparatus, 
utilizing the result of one detection process for two kinds of detecting processes of 
different detection areas. 

SOLUTION: A detection area of an image sensor IS2 includes a detection area of a 
distance sensor LR1, while an ECU carries out control so that the LR1 refers to a 
detection result from the 1S2, when an object is detected in a detection area only by the 
IS2. Consequently, on the basis of the detection results obtained from both sensors 
respectively, the object detected by means of the two sensors separately of each other 
is recognized as one object to be monitored. 
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[ffi&mn &&-?z>t#\z, ^©& 

mz, m&ztitzwimz&^x, ^<Dmmz^$.ftz> 

mmm i ikuw, 2 <Dfo&mk\z & zmjjn&mmmzm 
■^^x. tnz 2^<D&ft^&\z£-oTm%nz&uii2ti 
rzmzmfaz* ^.mmxhz i o©w*t Lxmm-t 

mm^mmmmm, mzm 2 (D&&^mz&z>w 
&<D&ihffiw\z&^T®mmiii2ntz£%iz, mt^m 
1 (D&ui^mtfwmm 2 ©^m^aic ^zfammskz^ 

ih^m^^^wnx^Ltz^ta^mzm^x, -tn 
e> 2 -3 ©tstts^aicct o xmmz&m stifciEft# 
fia»*T?»5 1 ut wit 4 1 1 

2 3 mriB^ 1 o«a*att, 

•7ny?lz£tisbZ>7ny?fc^&h, 

fc ttHttWMBft i Rt«i 2 ©^m^air «t sam 

nTDSWtfcSitlcH ^(DMrnzttTzmz? 

O y £ fl^R K ± * 7 P y £ te#*Bg $ n 5 «t 5 IT , M 

ia$ i ©ttm^a&fflwf* - £ £#ts<h i--g.it #s 2 

[«*«4] Hfrj£©*a«*»ffl-r*fc#K, *<D& 

mz&*Lftzta&<D&t£Rimibimzikih-rz9i 2 © 
&m^a£> 

wiem 1 2 oDttai#aic J: <siB5^©ttatt*ic* 

fc«WE«rt**, K3!*f*T£-g> 1 ^©ft#t LTBMW 



(2) 

flawwia* 2 ©*ta#at j:*ui3fic!)* 1 wua,ffim\z& 

fflSftfc£*£. MfBmi©^ffl^at'J;5^ai^* 
[0 0 0 1] 
[0 0 0 2] 

[^©tSffi] t£*J:9> «fl50#at«WJT*fiHB» 

30 K(f]M4i«tttti-r«J:9KK£b. ^ne»-fe>-y-©^(±s„ 

&&«©-#]£ LT, «Atf«FBB3P9 - 2 3 6 6 7 2^ 
Ctt, ©l : zS-t>-b-<i:*^-t:>t>-i©^ttllSS^a-3* 

[0 0 0 3] 

40 [«BjW!HfcLJ:3£-r*«M] ttoT. ±fiB«3fe^JT 
*36»©*l»lttHJlT*0, *ta«H*«attUTC»5*« 

so [0 0 0 4] *iT*38W4. 4ft(B«H®Aft«2WH 
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[0 0 0 5] 

[WiS*«t5fc»OfS] ±BB©gW^MfiE-fi>fc 

[ooo6] Rp-5. ■Bfjeotftttiftss&ai'rst^ct, -t 

©&ffl&©^#a>e>©£fltt!{[fia"^X, •?•©#)#:©# 

■fc*3ir»T, -ens 2r>®tttti¥Kk:£oXW9iJk:tttH- 
StUfclWE***. MS*f*Tft5 10©ft#tLTB 

X4Mt#fett3nfc£&ir.~ ffifBft 1 ©&tb# R^'lOTB 

* 2 ©fciB=MB:fc «fc *«ttl»*€:#flR-r-S J: ? \Z*M 

[0 0 0 7] *Rifc£MSJB«l;:*5V>X, SiJlBSS 1 ©&fcB 

£LTl-z>0!?)l>-Zf\z3i£tbZ>lf)\,--71t¥®iiL, nti 
m/)l-7it^Wc\z J: o T*IH S tifc ^-^fiX, 

[0 0 0 8] ±8B©*-&fc*Slr>T,' 8ifiB#)#lgi£ 

iWW^Rtt, MEMS 2 CDttffi^Bktc J: «KMtt®IR 1 Mttl 

«h t »x«m a nr t>fc«#**WBJB i »wb 2 od 

* flaw** Sn«±5K : MfBSS 1 ®ftttt¥8t £ffi*tt" 

[0009] *fc,--±iB®ras«*Jtj«f 

[ooio] ep*>, m^cD^tam^&ih-t^tmz, -t 
v>®m®.<Dyifcfrz><DKttmzm-3^x, 



(3) 

t*-^^T. *ne 2-3©«im*R^«toTffii8iJc*a 

SttfcMBBflM*:*; i«»*T355 1 OOi#i ITS 

• • mibs? i srjfg 2 ©«m#ftt .t^aa 2 

*T?BEJB2«flHBBlr*^TilWBJISl©*ffl#H!fcJ:o 

'10 -#j!H-r*';:fc'cj:-3T«»#«7)*ni«ia*««i«$na«fc"5 
[0011] ft. ±.&<Dton<D&wmmz&v*-cb, n 

itfrtsifi 1 at^» 2 ■ottta^a© 5 ■& , {sm*>-^©tfeaj 

[0 0 12] =kD flAtmBttftttttrtll^ 

20 aa, .Mnemiimttfu^ftic J: ^xsfrsess 1 ©&m# 
^T^sdt^m^nfct^jci, Miami ©&&# 

[0013] 

[369i©8!i*] ±fB©*S|HJ(:J;n«, &fflfcffl©£& 

s2a«©Ma«iafc, ft&*©^m5aa©^^fijffl-r 
[0014] gn*», m&rni, tt*«3©«Bjtcj;n 

. ... ... 

[0 0 1 5].*fc, »**2 05SWfc«fcntf. ^SSc&tti 

[0016] si*«3©^{;«tna, ^i&fcM* 

[0 0 17] . 

[«0!©*iS©««6] £JHF; §»**?©*« 
■ ©»«->^5 l At3ifflLfcSafi»J8ttX, 0®*#fiS 

ixX^iiBfiiftwr*. 

50 [0 0 18] B1H **«S»JBic*5tt«»«->^xA 
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[0 0 1 9] RHCStWl 0 Otr&^T, ltt, S 

— y-'-U-y, *wa5'J&U-^«©|g*"fc>-!J- (£* 
T, LR) 2(1 (ifi#*»fttfift#fl. 

It I S) 

[0020] 3d a*H©aaE«r«as**ru— * 

Ti7^iX-^T"35?>o 4H g«5©3aft£pe-r s 

X>v>7,n>y ^©BBft^rPaS-f^T.n-y hJU7^^ 
aX-^Tfc5. ft, Mm 0 0©agHSSEfctt, g» 

[0 0 2 1 ] ^uT, LRltl S2tll HI (b) 
\Z7tk?£5\Z. *M1 0 0©*i|S*|o]{CBg|f|i;Tfeo 

oizmm^nxnD, ±jSu^lr i&txi s 2H h 

+ Y^|SJ, *«*lfilS + X*l6l. -t-LTS*P5©W*^ 
[0 0 2 2] *3fe«»l8t*^T. I S 2 jPH 1 

(b) »c*-r«k5fc/ , «w«-oT^t«f*sn5a* 

[0 0 2 3] Sfc, utie 211©t>ii-LR 1 XtX I 
S 2©tttBIBHtt, B3K*tJ:5i:. I S 2 ©&iiil5 

H*«LRifl!)«m«H*rt«rt-«j:5K»e*nTir» 

5. LRl©*tB«fiffl (Bf^©*feiiiilit©;£S$gH 

[0 0 2 4] (St. *iftflT(J, K*©«a:±, LR 
lRO!lS2©Mfil&il (b) fc^fJ: 5 KE« 

-tr^y h-zntzm-<Dmmmz : £m'tz>z\t\zj:K), its 

[0 0 2 5] Jfcfc, 5(1 *S0S»Mfc*^T^fc< t 
W^SrfTd^tf— 6H Ml 0 0 ©7-f A 

[0 0 26] 711 I S2K«fcoTil«lxfcHtt (fit 
BT&S. 8H Ml 0 0»C#"r*B3tt©Ji***iH 
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[0 0 2 7] 9 H *M1 0 0 ©aflE£ttHJT*»«-fc 
>-y-C»4. 10(1 ^JcOSff L/tGPS (£*P- 
AMU • 7tt>?->3 ->y • ->7.^A) flHJlC»"^HT*Pf 
1 0 0©«ffitt«&ttfflf *GPS-t>1*-T»9, *H 
.MBMBTtt, SffiB#^J©^tB(It)fiJffl-r-5« 

[0 0 2 8] -f- LT. ECU (f?IW»ir«;H 11 
(1 ±j£bfcfca-fe>-y-K«fc DA#UfcHHIfc*3H 

B*>6IWt«i«l:. 7W-*7^5P;iX-*3&:tf 

X <0 . S*M©pf^»H¥ffi-r§ftfi»Mi:©*F B 1IEai^Blf 
SffiSif'iHISf-t-S. ecui ^@^©-7-r^D 

z\t\z^o. m-T\zmwrz>mm -mvHBm&mstr 

[0 0 2 9] [H$B • Mtt419] 04(1 *H»^iC 

*»t*Ecu 1 1 *<*fT-r*»a • $ijfpma©7n-^ 

[0 0 3 0] ISJEIKcfc^T, XJ"y7S 1 : LR1&X* 

i s 2©-en-€ f n©^tBife*f3*^<-t>-y-7a.-v f 3 

X'«t0. *il 0 0©«WFl3#fiEt-**M (5fefT# 

»w»:RUiflMa imtmm* mm) *wne-r% mm* 

[0 0 3 1] T-^-y^S 2 : *Sfrfe>-9- 9 ©^ttSISStC 

so [0 0 3 2] Xf7^S3~7f7^S 5 : CTAttS 5^, 

-7)1 (LUT) t LTROMS?©fBttxA*-f XiCfiBtt 
LT4o€-. X^y^S lS^ry^S 2f3T®#bfe 

T*»fc*We«t l'«£-3T#JB-r* - 1 \Z& 0 . 7> 
-^7^faI-^3Sy;/$fcHXn7 hJUT^^i 

m>\ *\d—?3 5^e.©sig^©ffl^^nfTT^#^ 

40 fet){!8^*!fiJWr* UT77S3) . ^-LT, d©fij 
»f«g*(rj;0. imx\tt^t.^\z\txj-y7S 1 t'J 

«XO-y h;U7i?^iX-^ 4 $^»)5$lIfPT 5c:<h 13 

[0 0 3 3] [*PnBH£31] WT, **M»ffit4stJ 
so Ti4ffl7f-y7S l(dTfTt>tl-5tc:^©, «MSi 
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[0 0 3 4} 06 tt,- *^ifil:*WECUl 1# 

Hir^Ti^ir, XT77S l (04) x\t. IS2£ 
ffl^fc*SOltj!iI (Xfy^S 11) t. LR1£ 
ffl^ftWODBUffli (T^y^S 1 2) tdiafeff LT 

ff*>n. xryzfs 1 3 ^4stt*<twBa«iaTe, * 

T77S1 l&rjCXxy^S l"2C*Jt* I S 

R lffl*ffl«*l:a^<t>1r7a->'3 >fc«kO, ft 

[oo 3 5] skt> mQ\z*-?&7, ; rv7<Dmmt£.®m 

[0 0 3 6] < I S 2 13 i^*M<7)is«a>s-r, I 
S 2lr±£ijrMrofgJta&Sl;:oi>T, 077iM|i45 

m&Lxmw-rz. 

[0 0 3 7 ] ttD*fC, • I S 2 CJ;S*HOB€fflaS 
**M»l8C*5t»T. IS2Ci5*M©8 
SMate, XS'JLT, m$\-nt)*y (I S 2) lz=fcoT 

H«o«HS«IS«i3lj ^©mmgit^a irio Tit 
[0038] sr. *WH*o«n»«i3tjaaT?tt, 

iftt>8&BftflM (H7i;«*r*«»B«*«2 4) 

^itsrs. 

[0 0 3 9] jfcfc; iPfflfcU&ltt, rtMfci^T 
Bf#[©i«Sit;t$!La d <fc o TitS £ nfc&g-BWKttft* 

mftw®mm&mt>-r®fctfmmx&z>z. &eit£r«- 

[0 0 40] u©if, ECU1 ll:lt HS&j5fj£JS¥K 
£ LT> * 7 \Z £ o T*jMF££tj-JftWft* 

«■ K*cK ffi £ W R O.M«S © * * 0 fCfSig L T& 
< £#£, #5*fflfc£tt4*a*©**«fcJS0f*tt 

•fist-,- *o>&m<BWiftBVi£<Dm&$:%ii-tftmm®i 
t^tbRoum(D^^u\ztmvxa<o 

[0 0 4 1 ] ^-UT, Vt^->Vy^>yfflaic|BbT 
«> ±fe©#^$E£#flrf-5££i;:<fcD, 0r£«£J: 
0 0 tttf&«£SifS£ LT±T££ 

»3Bfi£«^©-y--f ;C**r* 7 A£, &gLT^-3 



(5) 

»»si«is«i:j* UTKsrr-s- (fiwss 1 1 
hxmtrz) . 

[0 0 4 2] 0 8 tt. *HJfi»* t*»t* ECUIIjJS 

Hfrf^i s 2 f3«fcs#Mro^£&a£3sr:7n— ^-v 
-hTfeo; i6©xf77si i ©i^afl^a^jw* 
^r. • 

[0 0 4 3] @8l:fe^T, 7f77S 2 l~7r7 7 
S 2 3 : Mi*^7ffl 1 7 P-A#©iM£««' 
■fift)-'*X*l> Uf77*S21)., ±f2©#D<«EiaL 

tt*b \z@.m r 5 *> -7 >^ C 0 K U -t y h L 

(7T77S2 2) ; SRl7l/-A»Cj(i#H«0ii' 

U-b-7 h'r* T7f7 7S 2 3) . 
[0 0 4 4] ft/^^^RT/ECU 1 1 ©ffifjft 

«e>, ^Mmmmx\t, ecu i i ©^»^a©Affl$rg 

«r^< v '#^»*>-5©ftW«» (**«®T« 1 
0 0msec) «tA*Sn***l-B<ft^J*UTffton 

20 **wttiiijaa©nff«ttej'»bT, *MH»©«Bgit 
SMatt i o 7 u-i±mzfio. 

[0 0 4 5] 7f77S24, Xf77S25 :777> 
*C©frgC«#0TS&-5;^£¥lJ»Tl> Uf7^S 2 
4) , ^©W»fT*9>^C=0O£#k:tt, ifctA 

©«lBSift^«aaS:fT , 5c:£lr<t«3; #w©SrffiJ!MfcT» 

KX13R£L-C*777*S 2 5: #MttH9£#JiHLT 
so i^jzEr-5) , 7f7 7S 2 6 KittJ. 

[0 0 4 6 ] 7f7 7S 2 6~7f7 7S 2 8 : — 

•UHflSS:. 7f77S2 SKTR^SttfcXflOBMfrB 
MB* (*#©■*) K**bTffl*fcfr3:*xy7*S 2 
6©— iS©^ (GMBttBIl 0«r#flHbTSB£r*) 
Sr, '-E-©Xf77S 2 6©«ia*t*7rs«lc*'?>^ 
CiOW-Sctt* 1 iD* tHBttt**9 
Dilb Uf7 7S 2 7, 7f 77S 2 8) , ' HSKftft 
M^*9(C^:ofc:«i:^tC«Xx^7 c S 2 lHU^->r 

[0047] «Mia#©«iBSit3t«ia) 09 a, is 
2icJ:5*M©B^jaa©3-6^ *i^ii^©mfflsitssa 
a (08fflxf77s 2 5) ©ifsffl^^r^a-^^- 
hx&z>o ■ ' ■ 

[0 0 4 8] |I10lli3^T, 7f77S 3 1 : ifrlM&h 
*7frt>%Ttzfc9l!M*iMttl,X, l'7l/-A^©Mi 

[0 0 49] 7,f77S3 2,-7,f77'S3 3 :A^]S 

so [6]). ©IK^jHtt (7T77S 3 2) £» ^7j[6] (X7j 
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fa) (DffiLftWm Uf-^S3 3) ck«P 
^ryyS3 2T(t [1, 0, -1] T© 

Ttt, [1, 0, -1] (D 3- lff?iJ£fflUT. ^ffl 

[0 0 5 0] Xf'yT'S 3 4, 7f'y7S 3 5 : ±15© 
Pi7>v : --y'^(3T^fi!c;L,fc2*[fi]CD^Bft<7)^af« (A 
ND) *UK) (Xf7^S3 4) , ^(oe*»6ns« 

#B«©*#ia]©**He©5R«£« d , jrm ufc*»ffl 

tt, ^kET-SX'T'VT'S 3 9WXT7^S4 OK*^ 
5) . 

[0 0 5 1 ] Xf7^S36, X^-v^S 3 7 : ttizTr 
5^fy^S3 9MXf7^S4 0(;:&<r>T£tt#fl. 

>^T* U^y7S 3 7). 

[0052] w, ^mmmr\t, mmmz&MTzm 

^-Ify-^g >g«*£J:oT*WSJ:B g*Bmr 

[0 0 5 3] X^-yy^S 3 8 : IfearrSX^y 7'S 3 9 

[0 0 5 4] X^-^^S 3 9 : fc^y^Ttt. £K$ 

Xf77S 3 6f;T-y->7 f U >2/Ufc««ft£JrFT 

etTtt»3*frtJ:0,- Xf7 7S lfrTA7}2nfc# 
#Bfft&M§KBtfl©±;fl» 7f»>7S 

[0 0 5 5] XT77S 4 0 : ^X^-y :/T*tt, SS* 
*B«©£fMH«;fr £ft%«K<Z>BfeW#-£l»£-r£. 
BP -6, 7f77S 3 7 IIT-y->yj >yUfc»flEtt£JlT 
T$oTXr77S 3 8 tTRJEUfc&e«K©b*fc» 



(6) 

70 

*nH««MSI*B«*OT*6jei-r*fc*fc, 7f77 
S 3 5tT«*Lfc««-*BIM«)U*lf>«aTtt»5* 
frUct 0, X 7- y ~? S 3 4 teT* ffi t jfc*#Btt £ S tt 

[0 0 5 6] 7T77S4 1 : 7f77S 3 7\ZXV> 

io b= (■y->^U>y«K«D xa (#£JtMTtt, A 
>Ti = i. 0) fe*fHFfc«kt»Tit?E-r*. 
[0 0 5 7] 7f77S 4 2 : Xf77S 4 1 CTJUti 

mn-wmz 2 imws. *x r- y ^ t t jwi * 2 if. 
{bB«tt. *nS5T"$.?)nj^tt^iSi/^^a57>©B<t-t f : : - 

[0 0 5 8] 7f77S 4 3 : 7f77S 3 3 9&tf7. 
T77S4 0 HTSWWfttf SBJ»«*tf«|*S$ tlfc 2 tJ 
©B«<h. XT77S4 2 tT»WSnfe2ttfl:B*i 

20 coma (and) terns z.t\z£v, ^-m^mmm 

(@7COi*2 4) T**i*IJ6tt#H^«#BflM»* 
[0 0 5 9] (*W&aj&JI) 0 1 0 tt, IS2IIJ;5 

*M©^saa©'5'&, ♦M^tBfiaa (@8©7t77 

S2 6) ©PifflSr^-r^n-^^— 
[0 0 6 0] HHlr^lri-C. 7f 7 7S 5 1, 7.7- y 7 
S 5 2 : *^A^7*6«fcftjjli^|itLT. 17 
1/-A^©*^B«=&A^7L UT77S5 1) . ^© 

so ^iCiO, H9©XT-y^S3 7 tBttfcitKfi*©,, 
jSSffiSrA^-r?) Uf77S5 2) . f 
[0 0 6 1] 7f77S 5 3 : X^ry^S 5 2{^T-9"> 

7 > v>Wfzm.i&mm<Dmmm&&M-rz>z\£\zj:Q, 

D6, D= (1t>^U>^iiSffl) XF (***»»-C 
tt, F>T2=2. 0>T1) !4*m-J|fcJ:oT*^r 
5. 

[0 0 6 2] Xf7 7S 5 4 : Xf77S 5 3HTltB 

40 itTA*snfc#*ni»«2«tr*. *xf77t: 

iSzSJt^©B(t <B7©«tt2 3) £©2ffl 

[0 0 6 3] Cl^T", *^7 l y^T«ffl'r*«lEtlD 

B®&flnBiZie&trBftt (B7©«tt2 2) ta 5 t 
L£?©T% »U«©B«ttll*»*tLTfi]ffl-r** 

so [0 0 6 4] 7T77S5 5 ^MlCij^T, E 



113 2002-99907 (P20O2-99907A)' 



cui nz\t. maimx *y<»femmx$>%mpi m 

CCD : Charge Coupled Device) ZmtfCt %>W$kt(D 
^7s^VfX\t, 7>^y7S 5 4 iZXWifeL fctim^® 

tt<Dwmzm. m 1 1 (Dummm^omm 2 6 ) 
&m-£T'<Dmm , &t, ±m<vs&mzm'?%ttform£\z 

KoVT, g*M©W^l^ftt--S.te*MiWSg^ (BP 
IWMOffitt : 01 1©S§HZ I R) ^itt^T-Si: 

mz. wimnftmfflMiz&tfz&xTy 7\zxm%.Lfc 

[0 0 6 5] Xf7^S 5 6 : ECU rilltt HI 2 

fit, S»*^iii«i*fiJfflLT«3ebfcEliZ I RICfc 
TBI 2©^y?7^yf- 7)V&&m? -5 £ iii: t) , 
2 6 C#ft*jPtt£3ttTV>S*|TO> 

[0 0 6 6 ] I S2C«t<&*^lB«Ka^<ElWA 
tbcDffiSt, LR 1 (r<t«)P»*#iiTrCDSgii^ai(7)a^ 
t«rJt«Ufc»^tt, L R 1 l;J:S»-&©^«Jtt(a»flr 

[0 0 6 7] -5-C1T-. ±E©*5ry:/S 5 6TI1 *H 
W (■*»).©«££, #^B«ca6tJV»TJWlUfcJe 
HZ I Rt, HI 2\ZJMT)Vyi?7y??— ZfJlt&m 
m LT3?m £©75}£;fiJ, LR l&rjU S 2 c«t 

•s««Lfc«ffl** (env»2tftttwsffl) 

[0 0 6 8] ^LT« ffim£X<DmWffl%Uz&^X'&®. 

0) ,-J.^LR.ilcJ:*ttmiie*CJ:oT»l£:r'5<iH 

*«lH/TV»a:v» I S 2 fir±si|iafl!>*ftffl«[tt- OUT, 
SSl&ffilEH) K#»L-fcfc€r,- *r<D$£ffiZLR\Zft-3 

xm 1 2 ^^-r;uy 7 7>> 7x— c t»c 

fcteattTi^sJi^fctt, IltSLR 1 (3 JcSfllp}© 
IS^31©^;U— ^-fbffl-S (Ell 5©7ry^S 7 5) 
k:*swc2"o©:/Dy£«: i ^fir* £$>%>£% 



(7) 

.12 

6 K^vrgUSLTfc&K 

[0 0 6 9] XxyXS 5 7 : *7fy7^lt ±j£L- 

COO 7 0] BP'S, ECU1 lfCtt, ftSt^f7l/- 
AfiZMTS+M'XIffgtL-T. $§Cff«tt©iSfc&g£ 

&wt-?z>±Ttt<Dm7£<DM&®m m 1 1 c^-r« 

io 75"|n]©l/2, l££|6j©2/7, 5/7) *^S?)fBtt$ 
nTi5 0, C©*h&««tt,".«ai»*0<tjl| (#«) © 

jean-cn*;- -e^-c, xfyT's s ?th 7x->7 
s 5 6 KT«ueLfc*«wi:a^ir»Ta»Ei*&«**# 

'fX4tt57l/-A (01 ltd IEJ»T§tT> 
7^1- — h 2 7) fcKjrr*. 

[0071] «6oT.-*sus»«K«kn«, 7U-A-y- 

. *WB&fir^£n3*P!iIi&©<£g (Bp-fe^Mi:©^ 

$n KijetT^fto^u— A*WB*, &ffi*r&©*«« 

* , «mt s/x*— > v y %m \zxmm -r^#* 
(c ecui lK&Rfc^uwKSBHST**. 

[0 0 7 2] 7.7-y^S 5 8 : -hizELfc*:MH^©« 

30 S5 7 \zxmM\^rzy]y—^m^xj^-y-7y^y 

<f&ffi-TZ\£\z<i:<0 , &E LT^&to&WMWfiXm 

7 \zxwt7£Lrz7u*-&a<Dmwm (and) ^io, 

[0 0 7 3] Sfd, ECUI 1 tT*»3MiStta»* 

■ xf77*s 5 7 tT^m^©*a#{ri agji 

ffl^T^7->V-7 5 1 >7*€:li^TtV *fe£&ffi#-#t 

u-a K^fjsf %&m<D%m&> i*i^©W7j K^ft-r 

[0 0 7 4] 7f77S 5 9, XJ-y-fSe 0 : Xfy 
7^S5 9 \Z&VZAy-->-?y?>{f<bffimztt-tZ>n. 
fritWem'&fflt* Ufy7'S5 9) , 
' 1>T, Jlffi (4®0$W^lc*3UT) aBLT^-SSP 
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(8) 

13 14 
U777S6 0) . «Tl:^f>^S5 9&[;7f»>/ * Wtta»*©Rp*J t (fi*#Wtt) Wis (t) 

7S 6 0<BSHB«:IJig§-rs. II OT© (1) ^: 

[0 0 7 5] 7fy7S5 9l:l3^T, IS2l:i5t * 

W IS (t) = fj S (t-l) + K AR *W A R<i) + K E p*W EP (t) + K C ER*W CE R (t) + K T A*W TA 
(I. t-1) + Ktep*Wtep (1 - t_1) - Kis*e~l (1) , 



[0 0 7 6 ]<fiU ±|B(D^(3i5^T« 
•»Mt-l l:i5^TffflLtM : W IS (t-l), 

• mm t \z&t,iz> 77s^z> hmzm-r •. k A r*w 

AR(t), io 

• mm t fc:fetta»aw©<fciifcHf*j6R : k E p*w 

EP(t). 

• #St«flS*©Bflfeiii«/*Pi«*©li«iBa©JttH 
f«J*»: K CE R*WCER (t) . 

w TA (t. t-i), 

• mn. f gv>tiLW.<ommmuzw-rz>&®. ktep*w TE p 
(t, t-i), 

• iE«»*fc"r*fc*©«* : Kis*e-1, 

[0 0 7 7] ^ffiJgffifC&^TTX^ hJtt 

[0 0 7 8] u^T, S^W AR (t)«. 013 (a) \Z 

m-rtz.?><D. mm t\zmf^mnmm(D7 hit 

fftft * y \z J: o T»«a ft£**H«K*^Tie««: 

t£^3©T% ■t©«rtt££BW<5fc«>©fiLT**. 
[0 0 7 9]Stffl E p(t)(t 013 (b) \Z7^ttZ. 

^©> mm t \z&vz>mm. ! g<DfamizM?z>fe%cT& 

[0 0 8 0] S»«WcER (t) tt- HI 3 (c)lr*ft 
^5©. »ltiWfB«©Bf&®«/:*Mig«©iI{giSB*a© 

[0 0 8 1 ] £g(JSW TA (t, t-l)«, 014 (d) \Z7ii 

-rtz *><d. &mm.&<Dwmmm<Dmffl&<t\zm-rz%. 

THt = 100msec) ©ft^^nMRiiC fcH «E> 

[0 0 8 2] £iScSWTEP (t - H14 (e) ll* 

tt^50, t*S«©ffi«©ft|H]gfl:fcH-$--5£»T* so 



0, m?\-m%*7<D imommmm (*n»iT(it 
= 1 0 oms e c) <DMfrtmr$r$m\zibmz>-?, as 
LT^%uftmmmm.(Dfamz&tfz>$m i gmm.<Dwm 

&g#*:# < gft * » $ ^tffi^SJ? $ ft* . 

[0 0 8 3] ft, ±i£Lfc01 3 RZtmi 4\ZmL fzft 
mt, ECU1 nr^»Ay^7y^x-^tbTBE 

tssftx^s. 

[0 0 8 4] ^fcKistt, 
#RKis = K A r + K E p + KcER + Kx A + K TE p, , 

[0 0 8 5] ^-LT> X'ryZfS 6 0 fc43tt5§g;£$ffla 
TTtt, ±IB©Xxy7S 5 9 0ffl«KT*aSftfc&» 
(M*f*^tt) Wls (t) ©ffi*UW±©i^{C(i, 4-IsI© 

tB»*©*M**to-riB^r*. *Xfy7i: 
[0 0 8 6] 6U:K9!Lfc I S 2 fc«k3:*P5©Bj£*tta 

fr^ntf, mm&vm&m&m (09) i:j:otm 
fc*w»w«ia (0io) jj«fft>n5c:tKJ:o, "tn 

e.*M©feg (ffl*HE^) (01 OOX'ryZf 

S55) t, ^-©aw«*©«*ttt:wr*« (010 
*. t 

[00 8 7] <LR lKJ:«*P|0!>W6jaa>JfcC, L 
Rl\Z£Z>&nv>&feQm\Z-Z>^T. 01575S018 

[0 0 8 8] ttUftK:, *SMfi»«fc*»t*LR 1 (C«t 

s*w©B}^«ia*«8a-r-5. l r i \z&zmm<D&& 

<D*\7Uy 2 \Z&£ltoZ>-7'Uy 2 VcWMt, ifUy? 
MZ£?T&£tbt>ft?tm$k<DZ?ny >7<D?*>, i&m\Z 

it?©^*;u-^»rs<h»«)^v-7 f {t;ffl ! a<i:< ttttisft 
W£\z£Q®l$.2nz>. 

[0 0 8 9] ^mmmmcDmmtLx. «tn*f*T 

Tff^n^o J^T, LR 1 C«tS*M©BJgfflLat30l» 
T, BIS 7iS0 1 9 &#Jffi LTRMt5. 
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15 

[0 0 9 0] 015 tt_. *mM&M\Z&V%E CU 1 1 
***ff -T* L R 1 '-t±*<t!l<bBJ6jaSlf«f 7 p-5=- 
B6©Xfy^S 1 2 ©iftfflfc&Jl^ ME 

[0 0 9 1 ] HI 1 5 IdiSHT, X'ryy'S 7.1 : L R 1 

#M1 0 0«D|[*l:#ftnil*llia>6HoT<5 

(&«) ©1fffK£A^-T5. *XfyyCTAft5f 
01 6 (a) (3 i>~ y-'p-yoaj^-^j ir '• 

tr-t <fc 5 03 c*-r*a*oejR«Hfc*s"^T«ft 

[0 0 9 2] Xt^7S 7 2 : Xry^S 7 1 fcTlfttti' 
$4l/tW*«l*-pOEI* (4fc«) £, ift0i;T©8iffl<i 

^-iHi©«i»fflJWt*5>r»TXT-y^s 7 ltx* 
iti S ft #R \z 7 a v Zr it £ nt lr » -5 * *U ' 

3. ■' - : 

[0 0 9 3] X^yfS 7 3 : Xry^S 7 2 CD«Hr fe- 

[0 0 9 4] Xf'V^S 7 4 : Xf-y^S 7 2 ©Wfrfd 
T*7^P>y^fc£ftTl^fet,>©T, Xf'>7S7 1(3 

1 7*P y 5 \Z% £V>Z 7*D y ZfeWM (?ny 2 

£fTP. -utltiD, 01 6 (a) Oi'W—W 
— ^dim^— ?1 tt, 01 6 (b) ; © r^DyJ5^ 

<*:LTi: S¥«ftU7i/^^©^t$i: 

[0 0 9 5] X^y^S 7 5 : XJ-yZfS 7 4 (CTA^ '■• 
■L^gcro^o«y^, ifcllXf'^S 7 3t~TA^L 

(2) , ' 

.. sigsxk - ^asgatxpk) • • • ( 
'••■*«reiixpk+i = w-mtmmxsk 

: . . . .(4) ... ■. : ' . . 

[0 0 9 9] '^iT,'tt*H©a*{iH-r*±IB©'^ 
(2) -75S '(4) fcfcHT, att»i!HL, tttBtt' ' 



. - * V >&)• &t$. nftfcJ:^ 016 (b) © r^oy 

• ^7^u>7*j fc^-rs-^ay^tt; 016 (c) © 

tf , 1 o©^-:/£t8jrf Lfc 2 o©7 

P y 2 Ztf.? L R 1 ©^ffi^*©^i%ffi**J6 S d £ 

m% mm) 

[0 0 9 6] (Si. I S2fcJ:4J|i«©m#ta}ttHK:*5 
io t>T&a}$nT^/fc*WaV LRlRDti S2l;i;§l 

*T©(HfP«J«K*^f lS2i:i5THl:*fflsnT 

* ±IBXx 7 S 7 5 Lfc7a y ^ YkMa^Sfiag 
ftf-SClt^T^-S. EP-fe,-"fliMU£ I S 2(3J;«,#M 

fis mm) Rzti s 2icj;-5*i|gx-^(cao*^T, 

L R 1 ©^ttJ®fflt'^ffi-T'5|WI-*M©U 7U>7?fr<b 

^rtl-#a-r-5> 2 0©7*P^i'(3t)l / >Ttt, lOO^ 
20 — 7*tbT*t»tl«ili. {§. L, ^©ffia«. IS2 

©<J;'5lcK®iaffi^Jt«eW^^«h#) fc«fft>^V^fc© 

»Lfc*pfr*f-r§ i s 2 j:«*mts*tt,- B?sp#n»i 

[0 0 9 7] 7f7 7S> 6 - ttaisnfe^-^ffi 

• T. ^T7 7S 7 5 fcfctta^-^bKioTfcfflS 
so (ifJV-zf) Of»tt«4«ait5f7y4> 

ifymzft?* t fw^it-53fefT<tw©&Bif 

«t, J E-©*M©B#^iJt-l(ci3^-5{ig'tt$Btt'J: 
0, ^R»MO*P51"0-0t»-r<&SSJl (ffl^*) ^ 
i7 h;UV«@aiWtgT'$>D (01 7 #88) , HtJHLfcJfc 

[0 0 9 8] S»Mi^lI#at5WM©lS 



a mmmmxv - ¥mmmx»w • • • 
iKvsk-i +./5x-b->^'j>y«aiT- : (tttii-' 
■•+.-b->^u>y«j«Tx«^»jaflsvsk 

< e^©»J-&T-&^-r-5A ; '^:Sti-r/'^^-^T$)-5o 
' * t,' tK&lSjSfttt, ±IB©#S;fC*5^T x £ y Clt 

[0100] fiec.T; L R lA^CffiM^ECU 1 
so l m^'Jf'A^n&KD. C(CJ;5Sh7y + >^ 
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ktdr + 



17 

*$'Hfi£fiJffl LitLRl fwJ:4«ffi«l**«*»6n 

[0 10 1] Xy-VfS 7 7, Xxv^S 7 8 : &ffla 

WLR (t) = WLR(t-» + K BL *W B L (t) 
PR*W EPR (t) - K B L - (KDB + KjDR + 

[0 10 3] fib, ±8E©5SK:feHT. 

• WW t - 1 fc*HT*ttl : W LR (t-1) , 

ft: K B L*WbL ( °. 
Aft: K D B*W D B (t) . 
TSjftft: KtdR*WtdR (1 - t_1) . 
ft: Kepr*W E pr< 1 >, 

• lESMMnrrsfcftOttft : K B L - (KDB + 
K EPR ) *e~l 

[0-10 4] ^^T, ^ft^WBL (t) «- IU1 8 (a) \Z 

7fc?t.z\*><D, &.mifjv-^\z-D^xmmLft^uy^ 

ft(wH-r-5.^ftT^l3. **JfigiTHl#©*ll:2 
ttHjan&^Dy* (ij7Uf^) ft#2© 
[0 1 0 5] ^ft^WDB (t) «^ HI 8 (b) CStt^ 

-rsitft-e&o, yp^i? oj^w?*) mcugttfti 
mi (**K»iiT»4i. 2m) cifine^aasfttti 

[0 1 0 6] j£R*WTDR (t - t_1) «, 0 19 (c) 

■r t as #jv—7'&ti.-r 2 □ y ^raoffi 
<Dmm&± # < »& * a 2 * a &«#wr an*, 

[0 10 7] 3£ft«WEp R (t)tt, HI 9 (d) \Z^tt 
d * © . fcD^M&W t&liM±W.t<Dmzm 

-r*^ftT*0, ±fB©j£ (2) 755 (4) Srffl^TT. 
f77S 7 6lrT^mb7i^i|iK4fii, ^f77"S 7 5 

[0 10 8] ft, ±i£LjfcBll 8XIXB1 9l:jSl/fc» 



40 



>?mw<Dt£mztt-?zm%-ttVMw*ft^ uf'^ 

S77) , *®|&*fc*"3HT. Sift (^HOIWMWI 
II&t^T) aiLTU5#W (lOOaS^V-y) 

7 8) . JWTlrXx-yT'S 7 imfT.J-y-JS 7 8 ©f¥ 

[0102] Zf5'7'S 7 7('43^T, L R 1 H«t*# 
W«mtS*o^*JtirisW*/S[» W LR (t) 
tt, £TF©5* (5) : 
HM)B*WDB (t) + K TDR *W TDR (t, t-1) + k e 
KEPR) *e _1 (5) , 

tttt, ECU1 Wz^sbJlyyTyzr^-yjltLTiE 

ttanx^*. 

[0 10 9] ^LT, ^fy^S 7 8 Sc^tt-SB^ 

±te©x^>7^s 7 7©«&gfcTjrman*:.6ft 

20 -r*-t>-y— 7a-y 3 ,6ftWLR 
(t) ©«£ i tK^-r*. 

[0110] BUiBWiL-JfcL R 1 KJ;**PI©BS«yi 
K«fcntf, #P5&aj«ia (015) TWrfrftSCitKJ: 

jgff (1211 5©7ry7 , S 7 5&^fy^S 7 6) 

<t. : t<Dm.n&m<Dmmmzm?z>m. tsisoxf^ 

7 > S7 8) tSr*ffi-r*C:t*«T#-S. 
[0 111] <-fe>*7i-5?3>lcJ:*<tW©BflMa 
S>±jSL-fcan:8K:J:D, LRl»U!lS2*fflH& 

**# * o ©T . ^rtl 6 ©M K*tJ.< -fc > it 7 a - i? 

>\z&z>mm<Dvmnm\z-D\,*T. 020^02 1* 

[0 112] tiC^lr. $HWi(I«^t>^7a- 
Ttt, ±i£ L-fc L R 1 fttf IS2l:i **W©Bj£$a3 

ffiHH«**tofffit, LR IRtXl S 2lri**S© 

*tt c n-rs« t ©ip*<w^<o l «fc 0 * # n i * 

[0 113] (LR l&^I S2<D«ffl*S*tJ:*-fe> 
1t7i-y3» OT- t>i)"7a-y3 Xli**!^ 
©BMSII-O^T. H2 0&t/H2 l«r#fi8LTUiK 
■f*. *SttS»M»C*^»T, t>D-7a-y 3 /l;J:5 
L R 1 fttf I S 2 &ffl0ifc*P5©B^jaaiB*«)ffPfli 

[0 1 1 4] fit, I S2l;J;5MtMH 



50 
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(11) 



. ., 19 , 

zmxzt'®* \z{&< tt% d ttf-wtrnz® 

T\ 02Ol:S«5l:< I S 2 ICMLT.. X75fi m 
7Jft) ©«*H14ro««g (0 2 0 (a) ) <h. Z^[6) (m 
Tjfa) ©fi8H±<D£lg (1212 0 (b) ) iSECUl.l 
l3^fBt«LTi3< dttCiDr I S 2(3<±:^iSgStt^ 

[01 15] -7j, L R 1 \Z&Z>mMffi£.\$. I S 2 £ 
T, 02 1 \Z7ikf£5\Z. LRIKHL-T, XTJfa (ft 

tjisj) <Dmma<D^m (@2i.(a) ) ztjisj «r 

Tjft) (0 2 1 (b) ) t^ECUll 

\z¥®tmLTi$<z.t\zj:<o. l r liz&zmmmz 
iz-D^xmmt*' 

[0 117] E3^#ILTSI;feiai:, IS2«t 

aa$gffl«, LRi©tttaiBH«rrtfi-r*J:3i;«:ffi*n 

»#«fc:»iv LR1MIS2 f3«t-5H»HilCSt? 



20 



...... .... . .. 20 

■ [0 118 ] (LR \mS\ S 2(I<fc^^aJM»CD-fe> 
it7a->*3» LRl'Rtfl S 2\Z±Z*tl?tliD& 

[oi 19] zz\x\ m2&uhf&w\z&ntfft&tz® 



• LR l&tf I S 2l:J:oTttaiSft5««ttOja» 

(Wi S , w lr) aran* 

• LR 1WI S 2£J;oT&ffl<*ft£:*i35<D&g£)£ 

• -€"LT, LRIS^I S 2<Dm-t>-yr\Z%fJSimzi£$i 

[0120] »2ttai«iffli'y'fX3W¥ ; arr 



• lr l&tfi s 2fc±-3T*aian**Pi©ffi«d:a 

' -^IT, LR l&^I S2<OP|-t>-9-fcS*S-r*I^W 

[0 1 2 1] ^-iT. *HJfi^MT'«, ±fE©3§2*feJii 
Tte©3t (6) 3 |-^<fcT& CI ££<}:?>, -fc 
[0 1 2 2] 

»1] 



5, 



(6) 



fit: 



Of 



0*US £ LR ©{fJKteCD 



[0 12 3] Sit. «^6iis 0 lkX$d lr 0 KOI/VT 
tt. S (1 3) Rtfit (14) *#JJBUT«j£-T5. 
[0124] LT> ±IB(7)S: ( 6 ) IC«t ^TWtti L7c 



so 



[0125] Z.ZT\ it (6) ©SSl3W>ffi«£»k£ 
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21 



22 



*. g 0 «3SfS«)ffiHi!E«:*LT*0, 02»f 0 * [0 126] 

si, o^ g o ^ i <Dffimv>m*mz>. rnson* [»2] 

©ftttttftaSS, T8B©5£ (7) fttfs* (8) KSf. * 



f() - nXIS,ZIS,XLR,ZlJR, 0 >^,L,.LJ- 1 - L x 0 ^- ^ +«,0^-^l) 

V A«rO ^0 J 



(7) 



■ • • <8> 

(IU Os ff Q*l- J" -0.x 



[0 12 7] d^T, o>x0, eozOtt. OTKthT X# 
jS] (gjfLpjroet^ifiJ) . (e*W©W^^i6i) cd 

ffi#ttfcfc*tt©Hft-e*t>, a>x0+c 1 ) Z ()=l &ft 
7cTo Sit, L X 0. LzOtt. X*lft. Z#6l©IEJMi* 

mzmmz i s, zlrcwrtw. jeic 

[0 12 8] «*.tf, #P5(3feff*PD*«a*PfJ:»53S< 
L R 1 tJfclfcLT I S 2 ©fcfcUttflEa* 

a>Z()«M^cox() £Jt^Tfi<ft«J:3ldNaE-9"<&. * 
«x0>a)z0 tfe*J:5tW8f . 

[0 12 9] FI*&#A*fc«tO, *W(5feff*P5)^i 

c0xO<(i>zO 3 fcWWET*. * 

P5(5fefT#PD**S*P5©itt* (ZttLh) ©Jt«WiftJE« 

[0 13 0] hrkv— sfu-ytj;**mii* 

JSMHBKiSHT, ECU11I1 _hfE©#D <-£>+>- 7 i 



R 1 fcJ:*«ffl8j|U::#^*e*ttS*^l5ittttUT 

^mzm^xmmrtnn:^. 

[0 13 1] £7c, -«C*^**^7fcJ:5ttia»*; 

<nmmmz±$ < m^rzxm^t<D^m\z strnwrnts® 
^-r?>*Mofi^ < »&«©»^?:$air-r^< I S 2 CO 

^Z.T\ ECUl ltt, ±fB©$D<-fe>-9-7i- 
5?3>&ff ^J^.«GPS-fe>1tl OSr^-L 

ae-fe >-y- s ©«m«f*«:#wR-r * ^ t tc«t o . 
sffssarcfe-stwwbfcw^ttt, i s 2c«t**m ? 

WSET*. ^niriD, HHoBaiBEftseKftttJItaHl 
[0 1 3 2] ««ttOH»wxO. co Z (K LxO, L Z 0 

£> jut©* (9) nm^. (i2) ©*o<:eiMb-$-*. 

[0 13 3] 
[gc3] 
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23 



24 



<* 6 I3X * bS ia * c& ikx + d& ua 



(9) 



{fib. 0*0^0*1 



<o z o = «»« (a a* a o.«s«, 0.3 uu o) - 
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